The planar cell polarity protein Vangl2 is required for retinal axon guidance.
Vangl2 plays a critical role in the establishment of planar cell polarity (PCP). Previously, we detected expression of Vangl2 in the developing retina during late embryogenesis, which led us to investigate the possible role of Vangl2-mediated PCP signaling in eye development. We have generated a Vangl2(BGeo) knock-in mouse allowing us to evaluate Vangl2 mRNA expression during retinal development, and used an isoform-specific antibody to examine Vangl2 protein expression in cryosections. To investigate the role of Vangl2 in retinal development, we examined eyes taken from embryos homozygous for independent alleles of Looptail (Lp, Lp(m1jus) ) mutant mice. We found that Vangl2 mRNA and protein are dynamically expressed in the developing embryonic and postnatal retina, with Vangl2 expression becoming progressively restricted to the ganglion cell layer and optic nerve as the retina matures. The expression pattern of Vangl2 transcript and protein is most prominent in retinal ganglion cells (RGC), and their axons. Additionally, we show that Vangl2 is required for retinal and optic nerve development as Vangl2 (Lp/Lp) mutant embryos display a significantly reduced eye size, marked thickening of the retina, and striking abnormalities in the morphology of the optic nerve (significant hypoplasia, and aberrant exit trajectory). Notably, we identified a salient intraretinal axon guidance defect in Vangl2 (Lp/Lp) mutant embryos through which axon bundles traverse the entire thickness of the retina and become trapped within the subretinal space. Our observations identify a new and essential role for Vangl2-dependent PCP signaling in the intraretinal path-finding of RGC axons.